Let C l 1 R be the 2 l 1 × 2 l 1 matrix symplectic Lie algebra over a commutative ring R with 2 invertible. Then t
| m 1 is an l 1 upper triangular matrix, m T 2 m 2 , over R} is the solvable subalgebra of C l 1 R . In this paper, we give an explicit description of the automorphism group of t C l 1 R .
Introduction
Classical Lie algebras occupy an important place in matrix algebras. Let R be a commutative ring R with the identity 1 and R * the group of invertible elements in R. Let M n R be the R-algebra of n by n matrices over R that has a structure of a Lie algebra over R with bracket operation x, y xy − yx for any x, y ∈ M n R . The symplectic Lie algebra
is one of classical Lie algebras, where T denotes the matrix transpose. It is easy to show that the following subalgebra of C l 1 R such that Rγ i,i k .
1.4
Automorphisms of associative algebras have been explored in many articles 1-8 . Encouraged by Doković 9 and Cao's 10 papers which described the automorphism groups of Lie algebra consisting of all upper triangular n × n matrices of trace 0 over a connected commutative ring and a commutative ring with n invertible, respectively, in this paper we use similar techniques to those in 11 to prove that any automorphism ψ of t C l 1 R can be uniquely expressed as ψ θλ D , where θ and λ D are inner and diagonal automorphisms, respectively, for l ≥ 1 and R is a commutative ring with 2 invertible. We also give an explicit description of the remaining case l 0. 
Preliminaries
Let P n {α i,i k | i 1, . . . , l − k 1, k 0, 1, . . . , l}, W n γ i,i k | i 1, . . . , l − k 1, k 0, 1, . . . , l .
2.1
Then the set P n ∪ W n is a basis of t
Lemma 2.1. Let H n be the set generated by the set {α jj , α i,
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Proof. We only need to show that t
2.3
Assume that when
2.4
It is easy to check that n
R which is surjective. So every 
then the following matrices are invertible.
Proof. i That A is invertible follows from the fact that ψ induces an automorphism of the free R-module n 
2.11
Let 
(i) Inner Automorphisms
Let r I n aα ij i / j or r I n aγ ij . It is easy to check that ryr 
, which is denoted by I.
(ii) Diagonal Automorphisms
, which is denoted by D. 
Lemmas for Main Results
Proof. Apply θ to ψ α jj and use Lemma 4.4 to obtain Lemma 4.5.
4.12
Proof. We express ψ α jj , j 1, . . . , l 1, as
4.13
The process of proving Lemma 4.6 is similar to Lemma 4.2. 
Proofs of Main Results
Proof of Theorem 1. 
